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ABSTRACT the NASA Langley lese-arel Ceiitvr This 4-plla; i):op-t I

As artof hass Ian 1 f te N SA/ODwill provide descriptive and iiiialvti 04 datr rugardir, tiltAs pat ufPhase I aid .1of te NAS/DODflow of scienltific and~ techn11ical I lifi oat lol SI at II, ll
Aerospace Knowledge Diffusion Research Project, dividual, organizational. national. arid 111iteridtioii~l hIl>C
two pilot stutdies werv t.uitlucted that investigated the Phases I aind 4 exalliie tilt- cumniniiun uiot u hidt, wd1
tecimcal comniiicationis p~ractices of U.S. and European practices of the U.S. arid Europta ilaeruspmA v Ig'
aerospace enigineers and scientists. Both studies had anid scientists respe tively. Thlt lpruJto't fo Usts 033 1bilh
the sane five objectives: first, to solicit the opinions of fle channelds useAd to coiiiinuhriCAtte illforirrattl dio d tilt I h
aerospace engineers anid scientists regarding tie importance cial systemi of the aerospace kniowledgv diffiioii lmoo
of technfical commnunications to their lprofession; second, to Tile results of this research will lprovide usciiiul inrforinit I
deterinine the use and production of technical coniniunica- to R&D mianagers. inforinatioi inAniagers. anrd 0 hcrs (oi-
tioiis by aerospace engineers and scienitists; third, to seek (erned with iiiiJroviig access to ami tiiilui~rt o of rpie
thvir views about thet appropriate conitenlt of all undergrad- SI
irate course ili technical coniiimicationls; fourth, to deter-ST
mnea aerosprace viigilieers' anid scientists' use of libraries,
teclinical iniformiationi centters, anid on-linie databases; anid Nletiiodolog~y
fifthI, to determine the Use and imiportance of coumputer arid
iiiforiatioti teclimology to theiii. A self-adinistered ques- T lvll mdrln prpit uv~ nsrnet
tioliairt' was mailed to raidoiiily selected aerospace enigi-T a deviqelop wo peiloe aptudia we r v onduc te tl-N
iievrs amid scientists who are nmemibers of the( Anmerican lit- atecquesn fo psilon te lrgerae cIodies Nlei it ,dl
stitirte of Aeronautics anid Astronautics (AIAA). A slightly ofate Aetin o In-titt -of rg Aeouncs andis As tois

iziodihied version was sent to a group of European aerospace oAfAA)ecAmerican inthtitudy(i peoulatlllfo i Pas ipi-(
erigimieurs amid sciemitists iii tilte NATO AGARD (Advisory lot tudy Fop rnidomi suynpl of c(MJ Uo .S.( Pa i pIh -
Gruni for Aerosprace ReseAarch and Developmient) counitries. 606tdy prov i ual questinires-f,) .S.3 reponrati')yi,
Respirises of thet U.S. and European aerospace enigimneers were preoeived usyatle estbloishdct- oNff3 dat. Thei resutof

aid scienitists to selected questioiis are presenited in this this stuidy are l-esmit4 in NASA Tefhnia.lt t-ijuailummio

101534 (1). A list of approxinmately 25t0 nomni-U S. aterospiac

INTRODUCTION enginkeers and scientists working not the fields of cryogeics.
magnetic suspension, and adlaptive walls served as the siixi-

Thme NASA/DOD Aerospace Knowledge Diffu- pIe franie for the Phase 4 pilot study. Aerospace engiers
sion Research Project is a cooperative effort that is and scientists iii non-NATO inations were, eliminated. Two
slpotihoredl by NASA, Office of Aeronautics, Explorationi questionnaires were sent to 125 of the remaining members
mnd Technology (OAET) anid the( DOD, Office of the Assis- of the sample frame; each person was asked to give one to a
tant Secretary of the( Air Force, Deputy for Scientific and colleague. Sixty sevemi questionnaire-s (26. 1% respotim- rate)
Technical Inforniat ion. The research project is a joint effort were returned by the establiblhed cut off date. The results
of the Indiana University, Center for Survey Research and of both pilot studies are highlighted ii this paper.



Deniograpitic Information About the Survey per week. Considering both the time spent producing infor-
R sporIent. mation and using information received from others, tech-

nical communications takes up approximately 66% of the
Survey respondentN were asked to provide information American aerospace engineer's and scientist's 40-hour work

regarding their profesbional duties, type of organization, week and 58% of the European aerospace engineer's and sci-
years of profe-sional work experience, whether English was entist's work week. Approximately 72% of the U.S. respon-
their first (native) language, and their gender. These de- dents and 59% of the European respondents indicated that
mnographic findings follow (numbers given are percentages). as they have advanced professionally, the amount of time

they spend communicating technical information to others
U.S. European has increased. Likewise, 61% of the U.S. and 677t of the

Europeans indicated that as they have advanced profession-
Profe.sional Duties ally, tne anount of time they spend working with techmical

Design /development 385 12% communications received from others has increased.
Admin. liiaiiigenient 24 9
Resedfch 20 52 The Production and Use of Technical Communicatiois
Other 12 27 Memos, letters, and audio visual (A/V) materials are

()rg,.iizatiuiral Aftilia'tlll the technical information products most frequently pro-
lmanstrv 62 17 duced by U.S. and European aerospace engineers and sci-
Government 28 231 entists. On the average, Americans produced 29 inemlos,
Aa,tdina 7 55 22 letters, and 7 A/V materials in a 6-month period.
Other 3 5 Europeans produced 76 letters, 58 memos, and 27 A/V

materials. Trade/promotional literature, press releases,
1) 1 o ft ,itoial Work Experientt. and technical manuals are the technical information prod-
10t years or hess 35 25 ucts least produced by U.S. aerospace engineers and sciei-
10 19 ,etrs 19 30 tists. AGARD technical reports, technical proposal-, and
2 29 year. 3 2trade/promotional literature are the technical information23 2 yars m3 27 products least produced by the Europeans. Americans use'SU )ei-r, or more 2'2 16 various sources of help when preparing written technical

Education information products: 50% consult colleagues. 47% uti-
Bachelor's degree or les, 33 17 lize the services of a graphics departmet, and 6t work
Moure thal a. Bachelor's degree 67 83 with writer/editors. Europeans also seek help from various

sources: 72% consult colleagues, 307c utilize the services of

1rTiiilig a graphics department, arid 12% work with writer/editors.

ELngineer 90 75 Memo.s. letters, and drawings/specifications are the
Scientist 10 25 technical information products most frequently used by

U.S. aerospace engineers and scientists. On the av-
English First (native) Language 94 40 erage, they used 24 nemos, 17 letters, and 8 draw-

ings/specifications during a 1-mionth period. Proposals,
Gender technical manuals., and computer program documentation

NIaLle 95 95 are the techiieal information products least used by U.S.
Femlide 5 5 aerospace engimleers and scientists durilng a 1-month pe-

riod. Letters, memos, anid journal articles are the technical
information products most frequently used by European

A compLrison of the two groups reveals more differences aerospace engineers and scientists. On the average, they
thiai similarities. nit two groups differ significaitly in used 14 letters, 14 memos, and 10 journal articles dur-
professional duties, orgaiizational attiliation and education; ing a 1-month period. Computer prograin documentation,
they are sinilar in years of professional work experience AGARD technical reports, and U.S. government teclhical
and gender. However, demographic differences may be due reports art, the technical information products least used
to the lack of non-probability sanlling for the European by European aerospace engineers and scientists during a
group. 1-month period.

Importance of Technical Communications The kinds of technical information most frequeiitly pro-
duced by U.S. aerospace engineers and scientists include

Approxinmately 90% of the U.S. respondents and 97% basic scientific and technical informiation, in-house tech-
of the European respondents indicated that the ability to nical data, technical specifications, products and perfor-
communicate technical information effectively is very ir- mance characteristics, aud computer programs. The least
portait. U.S. aerospace engineers and scientists spend an frequently produced kinds of technical information include
average of 13.95 hours per week communicating techni- government rules and regulations, patents, cod-. of stai-
cal information to others; Europeans spend an average of dards and practices, economic information, and experinmien-
11.04 hours per week. U.S. aerospace engineers and scien- tal techniques. On the other hand, basic scientific and
tists spend ami average of 12.57 hours per week working with technical information, in-house technical data, computer
technical communications received from others, and Euro- programs, technical specifications, and product and perfor-
pean awrospace engineers,. and scientists spend 12.08 hours mance characteristics are the kinds of technical iiforniation
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most frequently used by U.S. aerospace engineers and sci- SOURCES USED BY EUROPEAN AEROSPACE
entists. Patents, economic information, codes of standards ENGINEERS AND SCIENTISTS TO SOLVE
and practices, design procedures and methods, -mid exper- TECHNICAL PROBLEMS
inental techniques were the kinds of technical information
least frequently used.

The kinds of technical information most frequently Pert crit
produced by Europeani aerospace engineers and scien- Sources of (,.Le~n
tists include basic scientific and technical information,
in-house technical data, experimental techniques, tech-2.Ifradicsonwtholegs'7
nical specifications, and computer programs. The least 2 nomldsusoswt olaus9
frequently produced kinds of technical information itt- 3. Textbooks 9Y4
dlude government rules and regulations, codes of stan-
dards and practices, patents, economic information, and 4. Journals & conference/mneeting papers 921
design procedures and rmethods. Onl the other hand,
basic scientific and technical information, in-house tech- 5. Technical reports
tiical data, experimental techniques, technical specifica- 6. Discussions with experts wvithin the- 90)
tions, and product and compiluter programts are the kindsoraiatn
(if technical information most frequently used by Euro- ognzto

pean aerospacev ugineers and scientists. Patents, codes 7. Discussions with expert-, outside of
of standards and lpractLices,, economic informtation, de- the organization
sign procedure~s and itiethiods. and governmient rules and 8. Librarianjs/tec(hnical infortuattoiit7
regulations are the kinds of technical informzatioui least fre- seils
tquently used] by Europeaii aeros-pace engiiieers" and scie'n- icilt
tists. 9. Discushions with supervisotr 71

Ili addition to p~ersonal knowledge, onl which they rely 10. HandbookU.': and standalirds 7o1
first, aerospace engineers and scientists use a variety of
iniformtationi sources whien solving technical problemts. The 11. U.S. governnient ti-chntical relairts 43
following lists show, in (decreasinig ordler of frequency, the
sources, usedl by U.S. and Europeanl aerospace engineers kill(] 12. Technical inifornmation sources such
sCcntists itt soliihiig tec.hnjical problems, as on-huie lat abas-es,

SOURCES USED BY U.S. AEROSPACE
ENGINEERS AND SCIENTISTS TO SOLVE

TECHNICAL PROBLEMS With few exceptiults. the U.S. aerosNpace ctlgiievr, indl
sciet it ists in th I it I I I i..v , 1u t ticu in dcc( r~t I Ig oIt lr

Percent of frequency, thle saitte sotirces that Sliuchtuan (2) rtpo rtt
So it -cs of Cases tiiter itget'rdueitsliigtee i taIir lttis lt it i

groups begint the process of titdiiig it solut iti with It hat
Al len (3) callIs atll i itfortital iut er persot al st-arch for in ir-

2. Intfortm al d iscuss,.iot is withI colleagues 77 illtat ion." H avi ttg iitil ized thestsutrut's. vi igiot iN~I and I' S.

3. D iscus:sin is with vicxptrts wit hitn the 70 at-rospmv engi 'lers anti swieti tist s tort t thI e It iri hitcItrt-
orgatitzatiott ture atnd the lassiitantce of lillrartaits/teclitoca tinfcoytit 11

-41 Discu(ssiut is withI sup erv isor 45speiail ist s aintI d i igiaphc toot ls for eNsist atiit

5. Text book., 39 Differecic atpJeAr. hot i ini termNi of thcit' se ofl ar
ticitlar iitformiatiotn soure ai( titi ortlet tie %I~ lt hc

6I. Techntical repotrts 35sources, are iised. whieti the re-sptiitses (If U S. anit Enltr IIIt

ae-rospace eigit leers atnd sivent st s are cotmp ared . Lut tl It?

7. .Jotirnals & cottferc'tce/mtet'tittg papers 35 re-spondents jprcfer a greater ittix of itfortial anwi fotrttal iii-

formation sources, :,pecilicail 'V. inure u1si of expert.- oltitsilc

8. Handtbooks andt standcartds 34 (If the orgattizat ion, librarianls, and' techittical iitfurttam loltc
.sources such a., oni-litne clatalliL-Aes. Futrtlierttorc, Etiroptecuc

9. Governmteunt techntical reports 33 aerosplace engilteers andh scietists miay niakv greatci UNis

10. Discussiotis with experts outside of 25 of techinical reports andh U.S. govertiiat ttviical rtlvotils
the orgattizationt thatn do U.S. nerosilne tilgiuicers.An atititis.

11. Librariatis/tichitical itnformtatiotn 14 Contetnt for an Undiergradiuate Course- iii Techicial
speialist Commtiutticationts

12. Technticad itiforututtioti sources such 8
as oni-litne databases Approximately 60% of the U.S. respciidents. atid 25WX of

the European re-spottdents itidicateil that they had takvit

3



a course(s) in technical comnrunicat iovib/writing Apprux-
irnately 24'7 of the Aniericansb had taken is couzbels) ws
undergraduates, approximately 20% had taken a courbe(s) U.S. Europeau
after graduation, anid 25% had taken a course(s) both a.-
undergraduates and after graduation. Approximately 3% Refereunce:, 76 7 Referenices 90.7
of the Europtea=b had taken a course(s) ats undergraduates, Punctuation 75.9 Symibols, k1 5
approximately 14%~ had taken a courbw(!s) after graduation, Spelling 65.1 Punctuaion 69.2
and 8%/( had takeni a course(s) both as undergraduates arid Capitauizatiori 61 0 Spelling 5.
after graduationl Approximnately 96% of the U S respon- S nuz 7 brvamb 5dents who had takeni a cursekh) iii technical comnmuniva- ASy iiibL' b 57 4i Aubctwi .11 3

tin~/wILl~ l~dC4t~ td din j i~d eledthm oAcronyms 49 7 Capitalizatoun 41 :)coiiiiunicute tecliiical iiifornatiozi Almiubt all of the EU- Number-, 48. 7 Acroiiymiis 31.4
ropean respoiideiit.s who hadd takeni a course-0s) in teehii-
cal cmn niictions/writing indicated that d.mig so had
helped them to conillunicitte technical inforniation

European participants only werv .wked their opinion re- Given a lut of 13 topics, U.S- mid European respoiidleits,
gardling the- des.irability of undergraduate acrospcice ima- were asked to identify appropriate on-the-job coznii-
jur-s taking ai cour.,e iii tec.'imicul (Oiiiuiiuicatiuii Afp- cation~s to be included in an undergraduate technical comi-
!,roxiitely 70'/( indicated that itru.spake maor should inluicatlins course for aerospACe eihgiliering and bcieliCV
imt take soi it o-urse. Of thr :su /L of Europeain rt- iaos hirci~sflo

%ii11( w 1i Cilct ed thait a I e(hii Cjal omr unicajlj(t 10115
t urse shioul be ti cr. t hey favored it be a required. nion-
cre-dit comipneiit of the engineering curriculumi

Amrericani and European respondents were asked their ..
0Jpiiitois regardiing the inclusion of 7 principles in antOa rbnttob9
undergraduate course in techniical commiiuniications for Orsl pfiremnation sou z 95.3
ao,itJ~tv miajorsn. 'I- -yes' i estiiis to the miclusio Nleumios 77.8(if the se'.eii tol)i(.s (priiuilplt-. follow. Techiiical reports 66.1

Letters 69.4
Abstracts 69.0

.S.Instructions 57.6
UA.Specifications 55.7

Mlanuals 48.3Organizing iiformiatiori 96-5 Joiirnial articles 46.4
Defiiing thn' coiiiumicittiots Joirpose 9(0.7Lieauervw- 37.3
lDevelopiig paragraphs 86.2 Ltrtr eiw
Assessimig readeur's iietlsh 81.7
(liooiiig word.- 61.4I

Wri~lting Siil eisn07.
I-Aiing id rvi.-ing 7.8European

Oral presentations 98.3
Abstracts 89.3
Use of iniforiiation sources 88.2

European Techiiical reports 87.0
Instructions 76.0

Defining thev comiminiiictions, purpose 91.7 Jourrnl articles 75.9
Assessing reader's- niedrls 91.4 Letters 67.3
Organizing informnatioii 88.1 Specifications 66.0
Choosing words 83.9 Literature reviews 62.7
Developing paragraHphs 81.7 Memos 62.5
Editiiig and revising 793Manuals 56.3
Writimig senltvmxec: 66.1

American allnd European respondenits also chose froni In an attempt to validate these findings, the top five
a list of eight topics those mechianics to he included recommnided on-the-job comnmunicationis were compared
ill aii uindergraduate techiiical commnications course for with the top five (onl the average) technical communication
aerospace engineers amid scientists. The "yes" resbponises to products "produced" and "used" by U.S. arid European
the iiiclusion of the eight topics (mrechianics) follow. aerospace engineers arid scientists.
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U.S. European U.S.

FAX or TELEX 84.3
Produced Floppy disks 74.5

Memos Memos Teleconferencing 58.7
Letters Letters Electronic databases 50.3
A/V materials A/V materials Electronic mail 46.6
Drawings/specifications Drawings/specifications Video tape 46.5
Speeches Journal articles Desktop/electronic publishing 46.5

Used
Memos Letters
Letters Memos European
Drawings/specifications Journal articles
Journal articles Conference/meeting papers FAX or TELEX 92.2
Trade/promotional Abstracts \ ideo tape 47.5

literature Electronic databases 39.0
Motion picture film 2s.8

Recommended Electronic networks 24.1
Oral presentations Oral presentations Micrographics and micrforms 23.2
Use of information Abstracts Computer cassette/cartridge tapes 22.A

sources Use of information
Memos sources, U.S. and European aerospace engineers and scientists
Letters Technical reports were asked to indicate which of those information tech-
Abstracts Instructions nologies not currently being used, they might use in the

future. The "don't use but may in the future" information

technologies are listed below, in descending order of use.
(Numbers are given in percentages.)

Use and llnportamie of Computer and Informati':i
Technology

U.S.

Approximately 91 of the U.S. respondents and 86% Laser disc/video disc/CD-ROM 64.9
of the European respondents use computer and informa- Video conferencing 62.41
tion technology for preparing technical communications. Of Electronic bulletin boards 53.6
that number, approximately 95% of the American rebpon- Electronic networks 52.8
dents and approximately 100% of the European respon- Micrographic and microforms 44.0
dents indicated that computer and information technology Electronic mail 43.4
had increased their ability to communicate technical infor- Desktop/electronic publishing 41.5
mation. Electronic databases 40.4

Aerospace engineers and scientists use a variety of soft-
ware for preparing written technical communications. For
the U.S. respondents, the percentage of "ye-s" responses European
ranged from a high of 94.4%, for word processing software
to a low of 10.8p for outliners and promnpters. For the Desktop/electronic publishing 64.4
European respondents, the percentage of "yes" respons.,s Lwser disc/video disc/CD-ROM 64.3
ranged from a high of 79.6% for word processing software Video conferencing 60.0
to a low of 10.4% for business graphics. Electronic mail 58.3

Electronic bulletin boards 56.4
Electronic networks 55.2

Aerospace engineers and scientists use a variety of infor- Electronic databases 54.2
mation technologies to conmmunicate technical information. Teleconferencing 50.h
The percentage of "A already use it" responses range from
a high of 84.3% for the Americans and 92.2% for the Eu-
ropeans (FAX or TELEX) to a low of 6.1% for the Amer-
icans (laser disc/video disc/CD-ROM) ad 1.7% for the DISCUSSION
Europeans (video conferencing). A list, in descending or- Given the limited purposes of the pilot studies, the
der, follows of the information technologies most frequently overall response rates, and the research designs, no claims
used. (Numbers given are percentages.) are made regarding the extent to which the attributes of the

5



respondents in the studies accurately reflect the attributes and development managers. and curriculum declopers uji
of the populations being studied. A much more rigorous raise quat~tiont, in the folluwm uvu
research design and methodology would be need beforeIftcnalomuitos w-nat prximk
ofhcanscudb ae Nvrhlstefnig 66% and 58% of a 40-hour week for U S azid Lutupei

ofthe studies do permit the formulation of the following aerospace engineers and scient ists,, resp- It I %te-h, and pla i
genera] statements regarding the technical communications a significant role in professional adviantjit."u t ai
practices of the aerospace engineers and scientists involved tent do aerospace engineering &a.d sciera e matjors irct t

in the two studies: techical communications training as part of their mvi~acii(
1. The ability to communicate technical information effec- preparation' U.S. azi(1 Europeani aerospaceVk zIgInuI'1s aid

tively is very important to U.S. and European aerospace scientists suggested the in1clusloji of or'al ptceeititsn iuka 4Wl
engineers arid scientists. (95.37L arid 98.3%/c). use of itifuoitiza A)urt v, 79 1': .I~d

2. U.S. and European aerospace engineers and scientists 88.2/'), refererces (76 7%/ &rid W0 7,,) tid org~ijiiiiiz I:;
iii these studies spend approximately 66% and 597%, form atilonl (96.57t anid M. F,) ill an uzidorgrcidumc r ir

respectively, of a 40-hocur work week producing arid Iin technical commnirications for aerospna v nrgiitrliar, .i'd
working with technical coin inu ri icat ions. science majors. Are titese priticipt--,. ittedt~tiaii and ,

the-job commziuliicat lolis Includedt-4 III SIII tei-iSlit'l "1
3. As U.S. arid European aerospace engineers arid scientists mnicatiuiis courses tv.,ilithic to uaeg ul~t ia

ili these studies advance professionally, so too does the enginevering arid science niaijurs,
amocunt of time they spend producing and working with
technical comminications. CONCLUDING REMARKS

-1. The U.S. and European aerospace engineers and bcien- Wurldaidv. the wuspnut, iiadu.-t p. i v, pfl cxwi1 aj iL
tists iii these studies, miake considerable use of personal nifitit cliantige whose itiplii mtions ioi notl I. 'Ati] i
knowledge arnd iiiforiiial discussions with colledgue.S inl Itrtoi 1ieeL-li 11heail n lalMrild 4i~

holving techniiical 5)rollel us. However, the Eu ropewan re-nalul ilruta a ornteIit aadJiidiluIatI

spouadents inake greater use of the formial literature, cuaviroumiiert . alturiig lie current ifftfusai ofT It
technical reports, experts outside of thet organaiati 'iiir'liaa rsueo arsaeogiita lsl~ 11 a

aiid librarians, wacrd v it pr ewsuteh ol o-lI)Al deomizni l s l to uL 1,L

5. Approximnately 60"X of the U.S. and 25% of the European steps destigned to maxiuail their inieusiot iiit o t Sat rcm,til
aerospace eniginaeers anid scientists in these studies hail alidl developmaenit (R& D) proxe.-
titken a course(s) in technical cornirninications/writing: T emtnwrdlwesilmu-tri~oli to
approximately 100%, of both groups indicated that sor orilinwrdlalcsi idsrl uop. .poia

a course(s) had helped thiemi comnuricate techniida ('r.s Mlust tatke the- stepIs litsd~to 11151 ni i il lid 114Ialaila

anifurmat ion.thle professional comupeteiic% of,ura"IMs 4a,11aigil1111 r' Aial4
elitists atitl to eriliaiue inilovntioii anid proalicti'. it'., %%,'Au1

6. Althiough the Jperceiitages vary for each iten, there was Its lilaxiriize the inclusiona of recelil tes.liiiulogn ii Iaa cl
(2oiisidlerlitdl4 agreet-- n. tw i'., t0w 11 snd Euro~pean1 iioz ilit Lsta l1W.V proa_.,. li'ow well these- vabita ' dlkr

acuopact' eligiiiees ali(] scientists in these Studies re- mlet, anld ait what c(o-it' depenIds oil at varlvt of fat tot,' ta10
gardiiig the principles, rmechanics, and on-the-job comn- largely onl the ability of mwrospat v' eligiiuvrs mld %t itit t
inuriications to be inicluded iii anl undergraduate tech- to acquire amid prct the resnults of avrlispait' Ilk 1
riical comulonications course for aerospace engineering T'aii~ i trsn mgma r n eiat olll
and science mlajoirs. Teiliyoeopac nitir, ods vii, t 441

7. pprmiatly91'(,of heU.S al(]86 ofth Euo-tify. acquire. miul utiliz~e sc'itific w014 ti-cliil inifarnit loll
7. Aprcxniat'lv l/c f te U . ard 86 of he Ero-(STI ) is, of parAmioutit import ative to the t'tit iiit N of t lie-

peari aerospace engineers andi scitists ill thes"e btlidl- R&D proc... Tebt im., !,,' 0-' ,'t, 11'''..

it's use comiputer aiid iniformiationi technology to prepare R&D process is fund iin numerous st udies. A iiuimi of5
techniical comuiniicationis anid almiost all of both groups these studies haive founid strong relat ionslips lhetw'uAi t li
indicated thbat the use of this technology iincreatsed their 1"0nnchoao 1' n olria eroii~c tbtt
ability to commirnlcate technical commllunicationis. cheminicidto nd oupTin lees a Therfor we t "anI

8. Apart froiii FAX or TELEX, conisiderable differences Fischer's (4) conclusion thitt the( 'role of -wietitifie and lt Ia-
were reported inl the informuationi techmiologiesa used by ica] coin iiiiniat loll is thus cntral to the success of tie( Ial-
the U.S. anid European aerospace engineers arid bcien- novation process, ili geiieal amid the Iniageiii of lI)D
tists ill these sttiuais. activities, ill particuilar."

Despite the limiitationis of the pilot studies, these findinigs Inl ternis of emipirically derived data. very little is kijutwia
conitribute to ouir kniowledge and( understanding of the tech- about the diffusion of ktiowledge inl the acrospiwe iiidtistrv
tiid conitniunficationis practices aniong aerospace engineers both in ternis of thle channels uist-d to coninlumicat tl.
aiid scienitists anid rai-A- questions for future study. These ide#Ls arid the inforiiiatiori-gathering haiahts and piractices, of
datat reinforce some of the conventional wisdom about tech- the members of the social systeiii (i.e., aerospace eliginiecrN
:iical commuunicationas and question other widely hield no- arid scienitists). Motst of thw cliaiimel studies have beena
tiolits. The data support earlier findings, by Shuchinaui (2) coocerned with the tranlsfer of aerospace techiaology to
and Allen (3) and provide anl updated look ait the impact oi-aerospace industries. Therefore, it Is, likely that all
of c'ompu~tter technology onl technical comimunications iii understanidinig of the process by which STh in the aerospace
aerospace. The finditigs hold significant implications for industry is commiunicated through certain chatiiicls ot,,'r
technical comimunicators, inurniatioii mzanagers, research
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